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Blood collected by tampons and the like is sub- 
jected to the same type of analysis as Pap Smear 
analysis in a rapid manner which can be automated. 
The collected blood, particularly menstrual blood, is 
filtered through a filter with openings sufficiently 
small to permit cells not of clinical interest to pass 
through the filter while retaining the cells of clinical 
interest. The cells of clinical interest are subjected to 
washings and back washings and then subjected 
sequentially to the generally 18 Pap solutions, at the 
end of which the cells are placed on a slide and 
read by a cytologist or by computer. 
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BACKGROUND OF THE INVENTION 

The current Pap Test requires the gynecologist 

to take a seen men try scrac-ng c smear frrrm tre 
:oi . i ' using a spatioa or swab and r Lj pbmg v- e 
material onto a slide. The slide is sprayed with a 

Native tc prose: ve me specimen ana is then bans- 
p c r tc -n to *.ne a:; T^e scorco 0 o for c acoc: .n'c 
a -:ide Voider 'along wth many other si ides - as 
many as twenty :r more ana '-cm many other 
cahents. and '-Toped either oy '"and or by auto- 
matic dipping machine into the vanoi.s Pap Test 
solutions i approximately 1 8> each of which s ren- 
tal nod m its own /esse i The vessel jSOo a ; o 
small, usuaiiy g.ass. l: s lj a! i y me tan gu ar tubs 

During th:s or Of -ess. ceils f all or f ; oat o f f each 
patient's solo and settle to the oottom jf th e 
vessel and oi stick tc other patient's slides After 
several seas of slides have been dipped into a 
vessel, a ! a,or of st:oc:men matonai. mdi.dirg 
:e : is may ho rcunl at the bottom o f the voss«o 
Moreover, wth each dipping, the compos tien :,f 
the solution ■r. oae 1 vessel is changed bv vany 
over of so- u ti on hern the jcec ociir-^g vessel ana cy 
material floating or faimg of*' the s ides 

This Overall pCCOCufO 'S t mo 0Or""Sum>ng and 
can be Aio^ght ,\i*h manv ;nac : L.r acies rosutirg 
; *om. the aco.v ster'S w r rai.se vanah-o :vtp.;t 
;n terms of staimec s 1 1 oi o . 1 1 hi each set o f slides 
also differing bom each othe>r in terms of staining 

Paten: No RE 29.061 cosonros a mo roc for 
so: lasting a" : anal y o ng bocl oy .ntr educing mto a 
oavty of the person, for example the vagina in the 

"OSO i_ 'f a A" N ma n ( r i -\.~^*>: - .j •♦•hi •- h »vc in •nth>rn" r 

capable O'f receiving and °cldmg blood wnich 
present in tine cavitv. For example, the device may 
be a tampon inserted by a woman mto the vagina 
: j\ collecting tf^e Piood during menstrual Ho <v The 
blood thus collected can be subjected to analysis, 
for example Pap Test analysis. 

set forth in Patent No RE 29.061 provides greater 
accuracy 'or aria ysis thar does the ordinary Pap 
smear or scraDpmg test However the very simplic- 
ity of the method and dcoce of Patent No. RE 
29.061 leads to the problem of a need for more 
rapid and possibly automated analysis because the 
method and devce 1o net require the gynecologist, 
and the abor atones could be booded with codec- 
lions requiring analysis Sti 1 1 further, greater accu- 
-acy O'f analysis is required because of the 'arge 
n\.::^DCt of collections octa;ned for analysis. 



SUMMARY OF THE INVENTION 

It is accordingly a primary object of the present 

invention to provide a method for uacid and ac- 
curate anap/s ; s z> coced. parbcuar y oiooo cri- 
lected by tampons and the like during menstrual 

provide a devce fo r receiving a tampon or t°e -^o 
c : 'r.ain ng '^eosto.a, c c •:• few. ■:■ ■ a ^ o: a-v: ac- 
re ate treatment -n a no /-co r ^ croon ail of ve 
stages of a Pap Test can ce earned out up to the 
: • r t of anaiyS'S of up is deposited on a glass s ico 

It is vet acorno' oijjec* of the cresent mven,.: r 
t.. ■ :>v de a aevro 'b sequential contact with Pap 
solutions for rapid ana accurate ana'ysis of cells. 

Other rejects an.;; advantages of the present 
i n von to n v< o ee air parent. bom a f oadmg of the 
scecific ation and of the aopondcrl claims. 

Won mo above ami :tvr-r revets - vnov 
p-moem m, ontom "V. rdy compisos a momoa ;f 
anav/s-s of menstrual cleo n f: ow wner em menstr ..a! 
Pood rebooted by a tampon or the ike. wmo h 

lopcsitcd m a crvtaver prov aed -vm a f .tor • o : . - 
ng a pore sor such that all oeMs of cim-ca- i -Merest 
r ;v) b'ood sooo '^ov rann a pass 'vcurjh b e 

camelo ; ei.1 ar^.1 'Ahite olcod roi's are sma.il 
enragr to oass tn c u-.jn the fi tc-r . suo,ootmg ; t o 

bao*; -asniTigs. ^.^anrcoo Aith so ^e sr-it-oo cr 
ha1a^cc:d salt sokit'O'n. e.g. Rirv;;erb. solutions, ana 
o-t-o,- .:, ; t~- j n n -no suspended ; ^is to- t^o ao- 
pr ov* irnatooy 18 Pap solutions a f to r /vmon tne .roils 
rurnaming in trie container aio deposited on a glass 
slide and analyoel by the cytoiogist. T^-o ana'ysis 
■ran oc by .vay A star^aa'd s no e -ar^ na^ c n r* 
utilising ci^rnputer s. 

The f i Ker used m the contair'er of the mvent'Of- 

ci.nicai interest arc? substantia ! y arger than 25 
m in- on 5 and cannt^t -go thrciuqh the pores of the 
fiito-o On the other nand. the cells that are r^ot co 
'Oinicai interest, 'or e^arno'e red and wrute blood 
cells. *Ahich have a sice of about 7 mic r on s. are 
small enough to go through the filter pores and are 
ronnoved f rom ' h o rir r-omcn along wth the blood 
plasma Tlos s acccnpli ?ned oy repeated cach- 
ings and back A/ashmjc 

Although 1 2-'^ >o ' on orro filters arr erefemod. o 
'S pos5ilr ; e tc use 'iters m the range of 5-12 
microns. When fetors of 5-8 micron size are used. 

7-m = OKn m-1 i' : C "d C ' : S arol 12-micror 11 whito pl0C"1 

ocHis can st n ;re 'coed through the fotous by pres- 
sure 
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This same container, which now contains only 
the cells of clinical interest is then subjected to the 
approximately 18 Pap solutions which are generally 
sequentially introduced into the container in an 
amount to fill the same, then removed until the final 
cells are stained in accordance with the Pap pro- 
cess, after which the; cells are evenly deposited on 
a glass slide with or without a filter. 

By proceeding in accordance with this method, 
cells of clinical interest in any specimen are en- 
trapped because these cells cannot enter or leave, 
so that there is no loss or gain of cells of clinical 
interest. All other cells and fluids are washed out 
so that at the end only a clean suspension of cells 
cf clinical interest is obtained which ceils are pro- 
cessed through the Pap solutions, in suspension, 
reducing overall time, increasing quality and result- 
ing in uniformity of analysis. The overall piocess 
results m a saving in labor, materials, time, and of 
course- therefore in costs 

The increased quality and greater uniformity of 
test results by proceeding m accordance with the 
method of the c reseat invention are achieved as a 
result of many advantages derived from proceeding 
in accordance with the method of the invention 

Thus, for e-amoie. the washings and Pap solu- 
tions used accenting to the present invention can- 
not res;.: It «n either the loss of cells of clinical 
■nterest or the contamination of the cells m the 
container b/ another patient's cells. Thus, evils of 
finical interest cannot got in or out of the- container 
and cither cells cannot get into tne container. 

Trie- time required for cell contact of the: cells 
with the vanous Pap solutions >s substantially re- 
duced as compared to proceeding n accordance 
/^!th the normal Pap procedure, because' the cells 
are: in suspension rather than being Hat on a s'ide. 
Furthermore, the- amount of solution is greatly re- 
:i.j:ed s. nco only a few ml of solution are required 
to til 1 the ec ntainer. 

In accordant: i ; with the method cf the invention, 
f-esh solution is used each time with the solution 
sent *o drain after each use. so :hat each spec. men 
i= stained in the same consistent way. Furthermore, 
at the.; end of the: Pap process, the cells are evenly 
deposited on a glass slide, with or without the- filter. 

Tne general procedure according to the 
present invention is as follows: 

The tampon used duung menstrual flow, after 
removal from the woman, is placed in a vial con- 
taining M-ative solution. The vial is sealed and 
transported to the laboratory. At the laboratory the 
val is shaken, inverted, swirled, or mildly sonicated 
to move celts from the tampon into the fixative 
solution and to create a cell suspension in the- 
fixative solution. The- tampon is removed and dis- 
carded. 



The cell suspension is poured into a dispos- 
able plastic syringe with a filter holder containing a 
5-12 micron pore filter, preferably a 12 micron pore 
filter. The cells are washed and back washed by 

5 passing solutions through the filter until the blood 
and mucous have been removed. After the last 
washing, the ceils are subjected to the standard 
Pap solutions, left on the filter and the filter is 
clipped to a glass slide and analysed by the cytolo- 

io gist. 

For large scale analyses the procedure is as 
follows: 

Each of the tampons is inserted into a separate 
vial containing fixative solution and the vials are 

15 placed into machines which mildly sonicate the 
same to move cells from the the tampon into the 
fixative solution and to create a cell suspension m 
the fi<ative solution. The cell suspension is as- 
pirated by the machine into a modified disposable 

20 plastic syringe with a filter holder containing a 12 
micron filter. The viai and tampon are removed and 
discarded by die machine. 

Tne- machine automatical y works the modified 
deposable plastic: syringe to wash and backwash 

^, t_he c«-;lis unti« the blood atid mucous have been 
removed. The machine then automatically moves 
the mcdifiec oisocsaole plastic syringe to opose 
the c-'-liS sequentially to each and ail of the solu- 
tions used in the standard Pap method. This can 

30 be done either toy moving the syringe to each 
sC'lutif -n in turn, or by moving each solution in turn 
to the syringe; in either' case, a solution is used 
once and 'hen sent to dram. 

After the standard Pap method treatment has 

is been :cmpleted the machine: can eitner place the 
f.-er i -n a glass slide or centrifuge the cells onto a 
g ass slide; In either case, the cells are re-ady to be 
re-ad by the cytologist without ever having been 
touched b/ any hands, completely automatical. 

■to In ac ;:: ord an eo with another embodiment *.he 

ce il ; u sponsion after the standard Pap Test has 
been completed is introduced into a currently com- 
mercial y ava'loeie coil counter sorter (laser micro- 
scope) Anion -c-ads :he ceils, separates abnormal 

45 and sio.i • . coo i ells, and puts them on a slide for 
the; 0 7 to log i st The machine also prints out a re-port 
This [.• - i > '■ * .toes not exist in the case uf -he 
cdinary P-:-.: Sinuar test because it is not possible 
b/ su''n ' ' Man a sufficient number of cells 

50 in su-:; ■ ' ■ M- ,s only possible with the col- 
lection • ■• ■ Piocd oy a tampon or the like 
an :i M/ . - ■ ' ■ ; is set forth herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Tne; invention is illustrated by way of example 
in *hc accompanying drawings which form part of 
this invention and in which: 
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F.j. 1 s a schematic ,us-ratien of a Cu-ce 
according to the invention n which a voal or 
cylinder is provided with a single filter: 

F>g. 2 :s a schematic Hustraoon of another em- 
bodiment c f the invention n which a c 1 3 1 or 
cylinder is provided wrh two filters: 

Frj. 3 : s a schemata ■■ustration of a nevioo f cr 
sonioat.ng toooniof^s r rrc oi.gira 1 : oc t o-i 
conta "er: and 

Fig 4 is a scnem-ati; . .u sir aticn of a device 
where-n iiciuds used in processing the ce Is are 
controlled by valves 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Fig. 1 illustrates a c/imder 1 provided with a 
filter 2 at one end thereof so that treating liquid 
may tie introduced threugn the filter and d:s- 
: h ar go d tmiuqh -no same ■ 4er The o tor 2 'i hp c 
toy filter' holder ring 3. The treating liquid is al- 
ternate y erven :n and out of tne cylinder 1 through 
■re f.ite*' 2 by means of prei sue vacuum pump 5 
with cent' el by means of -roloroid valve 4 

In -he embodiment o' F c, 2. 'he cylinder 1' is 

i Vendee each re id by a filter noioer ring 3'. Pong; 
5' pr-v:des sui'icn 'or 1- : .v -g the t-eatmg p-cd 
: re;) 01 eoehon mrcuqn the ?Oe : 2' A'th va-ves 4' 
opening ane: e esm.g as needed. 

As elustiated m Fig. 3 a objection container 6 
icntair' og 'no specimen S :s sonicated by moan: 
if sor neater 7 to move: tie coNs if to susoc re s ion in 
t"C t r ca*rg I gold Ry rnpa n S nf aspirator 0 and 
pumo 10 the iGud 8 c :nta nirg tho suscende-c: 
coils >:s a s p i rated. wip *re aie; ■ e- f cump 10 imo 
Cylinder 11 provided wit! a Hter 12 which is held 
by Fcer folder ring 13 The tnus aspirated sus- 
pended specimen is then subjected to ti estme^: 
with the Pap so utions . 

As lustrated in 'he embodiment o f F : 4 
reservoirs 14, 14a. 14b etc. each ccmair *^g a 
liferent Pap solution used : n the Pap method are 
ahernately supplied by means ot control valves 15 
a i"d 16 fc the cylinder 'cr treatment of the cede 
therein Eacn oquid. alccnoi. stain, etc , is passed 
into the cylinder and then withdrawn from the cyl- 
inder. Supply 17 illustrates the oossibihty of various 
boating solutions entering me system from a d-f- 
f O'ont entrance . 

In carrying out 'he method of me present in- 
vention, the tampon after r em-oval frcm the- woman 
is placed into a vial containing a fixative solution 
The fixative is used >n cytology to maintain the 
existing form and structme of the ceils, partrco ! ar ! y 
the nuclear detail. The fixative solution may be. for 
example. 10°o neutral buffered formalin or dilute 
methyl or ethyl alcohol, or it may be a mixture of 



accnc : an" <va.». whip" 'o^.s a thin, protect;'. e 
coating ever the eels and preserves the same unti: 
they are processed in the cytology laboratory 

At the 'abcratcy. the vial containing the tam- 
pon in the oxitive solution is shaken or sonicated tc 
create a cell suspension in the solution. The tam- 
per is removed ana discarded. 

The oi i suspension is introduced : nto tne .lis- 
posab.e oiastic syringe prcvicea with a fi.ter he ider 
oomairang a 5-12 m:oror ' e_- peer amy 12-m,- 
cron filter. The coils are washed ana back washed 
until biood and mucous have been removed leav- 
ing only tne ceils of cimicai interest on the ;,| ter 
These cens are tnen subjected to the Pap stain 
solutions 'or visuah ca'ion of ceHuiar charges The 
stam is basically composed of a blue nucleus star" 1 
arid orange, red. arc green cytoplasmic counter 
stains. The nuclear stain demonstrates the chro- 
matin patterns associated woh ncrmai arid abnor- 
mal 10' s. wore tne cytcp is'xuo stains r eo tc 
indicate cell origin The eel s are generally sub- 
jected tc about 18 or more differ ont staining solu- 
tions, aftei wnich me filter is eaiod up on a g^ass 
snde or the coils are centreugod ento the glass 
slide, after which the cytologic! can read tho suite 

W'-m e normal COC tOSti'V; IHO'.' COS Or- y ICCCm 

ninety \: e r c e n t accuracy, the at) c v e moth e ct o r o - 
votes ac-L/acy aomoacbirg -me mmPed percent 

Claims 

1. Mothc d of Pap analysis wnoh oemo-isos -r- 
trodee.ng a collected menstrua bleed sfiec - 
men into a container provided with a filter 
having a pore see Sidheemly large to oc-rmi: 
CO: Is Anich arc not of corneal ir tor est t'O eass 
through the same while being sufficiently smal 
oo or event cells of climeai interest from passive 
througn the same, subject rg the thus oo - 
lee ted specimen *o washings through the a iter 
* n f cm ? v e Me o ct m u ~ o u s and ^ t h e r c e Us no 1 
e ; clrmcal o'Cerest from the container ,vm sc- 
rotal rung eel's, of cimica! interest en tne foter 
subjecting the- cells collected cn the filter to 
Pao seiuticns acd subjecting the: thus Pap so- 
lution treated cells to anaiys s by a cytelegisr 
on a slide or by computer analysis 

2. Method according to o aim 1. wherein saie 
filter nas an approximately 5-12 micron core 

3. Method according to ciatm 2. wherein saic 
filter has an aopro^mate'y 12-micron pore 
sice 



4 



BNSCOCiD- ■ EP Ik183506A1 



EP 0 483 506 A1 



5. 



Method according to claims 1-3, wherein col- 
lected menstrual blood is contacted with a 
fi <ative solution, the fixative solution and men- 
strual blood are shaken or sonicated to sus- 
pend cells from the blood specimen in the 
fiotive solution, the thus obtained fixative solu- 
tion containing suspended cells is introduced 
into the container provided with the filter after 
which the washings and Pap solution treatment 
steps proceed. 

Method according to claim 4, wherein the men- 
strual blood is collected by means of a tampion 
which is introduced into the fixative solution 
and after shaking or sonic ation to suspend the 
cells m the fixative solution the tampon is 
removed and discarded. 



interest, the cells of clinical interest being re- 
tained therein because of the pore size of the 
filter. 

5 11. Device according to claim 10. wherein said 
container is provided with filters at two ends 
thereof. 

12. Device according to claims 10 or 11 and in- 
fo eluding means for controlling fluid flow through 
the filter(s) and means for closing and opening 
the openings at the ends of the container for 
the washing of the specimen contained in the 
same and removal of fluid and ceils not of 
15 clinical interest through the filter. 



6. Method according to claims 1-5. wherem the 
container is provided with a single filter and 
the specimen is washed and back washed 
through the same filter. 

7. Method according to claims 1-5, wherem the 
container is provided with filters at each era 
and wherein the washing is effected bv one 
/vay passage through :he filters 

8. Method according to claims 1-7, wherem the 
container containing the filter with cells of clini- 
cal nterest therecn is secuentially nlled ana 
emptied with each of the Pap solutions for 
staining the cells in a manner such as to 
permit cytolog-cal examination thereof. 

9. Methcd according to claim 4. wherein the; men- 
strual blood is collected by means of a tampon 
which is introduced into a container containing 
the 'kative so:ution, the container is shaken or 
sonicated whereby the cells from the men- 
strual blood become suspended m the fixative 
solution and the thus obtained cell suspension 
and fixative solution is aspirated into the con- 
tainer provided with the filter. 



10. Device fcr Pac analysis, comprising: 

a container provided with openings at two 
ends. 

a filter secured in said container, said filter 
having a pore size sufficiently small tD prevent 
passage through the same of ceils of clinical 
interest for Pap analysis while being sufficient- 
ly large to permit cells not of such clinical 
interest to pass through the same, and 

means for passing washing fluid through 
the filter for washing out cells not of clinical 
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FIG. t 
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